The light curves of 2768 stars with effective temperatures and surface gravities placing them near the gamma Doradus/delta Scuti instability region were observed as part of the Kepler Guest Observer program from Cycles 1 through 5. The light curves were analyzed in a uniform manner to search for gamma Doradus, delta Scuti, and hybrid star pulsations. The gamma Doradus, delta Scuti, and hybrid star pulsations extend asteroseismology to stars slightly more massive (1.4 to 2.5 M ) than our Sun. We find 207 gamma Doradus, 84 delta Scuti, and 32 hybrid candidate stars. Many of these stars are cooler than the red edge of the gamma Doradus instability strip as determined from ground-based observations made before Kepler. A few of our gamma Doradus candidate stars lie on the hot side of the ground-based gamma Doradus instability strip. The hybrid candidate stars cover the entire region between 6200 K and the blue edge of the ground-based delta Scuti instability strip. None of our candidate stars are hotter than arXiv:1502.00928v1 [astro-ph.SR] 1 Feb 2015 -2 -the hot edge of the ground-based delta Scuti instability strip. Our discoveries, coupled with the work of others, shows that Kepler has discovered over 2000 gamma Doradus, delta Scuti, and hybrid star candidates in the 116 square degree Kepler field of view. We found relatively few variable stars fainter than magnitude 15, which may be because they are far enough away to lie between spiral arms in our Galaxy, where there would be fewer stars.
Introduction
The Kepler spacecraft Koch et al. 2010 ) was launched on 2009 March 6 with the primary goal of searching for extrasolar planet transits. However, the micromagnitude precision of the Kepler light curves make Kepler observations ideal for finding new pulsating variable stars. Two classes of variable stars with spectral types A and F are of particular interest to us. These are the gamma Doradus (γ Dor) and delta Scuti (δ Sct) stars. They are slightly more massive (1.4 to 2.5 solar masses) and slightly hotter (effective temperature T eff = 6500 to 8500 K) than our Sun. The known γ Dor stars pulsate with periods from 0.3 to 3 days and the gravity modes (g modes) are driven by the convective blocking mechanism (Guzik et al. 2000; Dupret 2004; Grigahcéne et al. 2005) . They are generally cooler than δ Sct stars, with a T eff between 6500 and 7500 K. δ Sct star pulsations are low-order pressure modes (p modes) and mixed character modes (displaying p mode and g mode properties) driven by the kappa, gamma mechanism acting in the He II ionization region. Their periods range from 30 minutes to 5 hours, and the T eff values are typically between 7000 and 8000 K. The overlap of T eff and surface gravity (log g) ranges for these two types of variables suggests the possibility that some stars might show both γ Dor and δ Sct (socalled hybrid) pulsation behavior. This hybrid behavior is especially exciting for asteroseismology, since the g modes of γ Dor stars sample deeper regions of the star than the p modes and mixed modes (with p and g mode properties) of δ Sct stars. Ground-based observations discovered only four (Henry & Feckel 2005; Uytterhoeven et al. 2008; Handler 2009 ) hybrid stars. The gamma Doradus (γ Dor), delta Scuti (δ Sct) and "hybrid" stars span the transition between lower mass stars with radiative cores, relatively deep convective envelopes, and solar-like oscillations (like the Sun) and higher mass stars that have convective cores and radiative envelopes (such as β Cephei and slowly pulsating B stars). Current pulsation theory (Guzik et al. 2000; Dupret et al. 2004) shows that there is a complicated energy flow regulation by the convection zone and helium partial ionization zones that determines what type of pulsation mode a given γ Dor, δ Sct, or hybrid star can pulsate in. Grigahcéne et al. (2010) and Uytterhoeven et al. (2011) found from Kepler data many more hybrid star candidates and that they occupy a broader region of the T eff , log g space than current stellar pulsation theory predicts. This means that our understanding is incomplete on the structure of the outer layers (δ Sct star pulsations probe this region) and the deeper layers between the convective core and outer convection zone (γ Dor star pulsations probe this region). Alternatively, our understanding of the driving mechanisms of these stars is incomplete.
However, γ Dor-type pulsations are hard to observe from the ground due to the relatively low amplitude and approximately one day period of the pulsations. Space-borne telescopes do not suffer these limitations and the MOST satellite discovered two bright hybrid candidates (King et al. 2006; Rowe et al. 2006) . The larger telescope of the COROT satellite revealed more candidate hybrid stars (Hareter et al. 2010 ). As mentioned above, the initial data sample from the Kepler spacecraft (Grigahcéne et al. 2010) revealed that many of the δ Sct and γ Dor stars found were in fact, hybrid star candidates. However, some of the low frequency modes may possibly be Nyquist reflections of high frequency modes (Murphy et al. 2013) . Uytterhoeven et al. (2011) followed up by studying a large (> 750 star) sample of γ Dor/δ Sct candidates that had been labelled as γ Dor or δ Sct candidates by the Kepler Asteroseismic Science Operations Center (KASOC). Of the 471 stars that exhibited δ Sct or γ Dor pulsations, 36% (171 stars) were hybrid star candidates. The Kepler spacecraft also discovered many non-hybrid γ Dor and δ Sct star candidates. Balona et al. (2011) examined over 10,000 Kepler stars for γ Dor pulsations. They found 137 stars with asymmetric light curves (characterized by strong beating and one or two dominant peaks in the Fourier Transform (FT)). Another 1035 stars were approximately symmetric with respect to their maxima and minima, and finally there were 108 stars with many peaks of relatively low amplitude. Some of the stars that have periods consistent with γ Dor variability have temperatures that lie outside the known instability strip. Many of these stars possibly have rotating starspots instead, but spectroscopic data would be needed to confirm this. Tkachenko et al. (2013) screened the publicly available quarter 0 through quarter 8 data, along with their Guest Observer data to search for γ Dor variability and supplemented this with spectroscopic data to confirm their identification as γ Dor pulsators and locate them more accurately in an H-R diagram. Balona and Dziembowski (2011) examined over 12,000 Kepler stars for δ Sct variability and found 1568 δ Sct candidate stars. They found that the maximum amplitude distribution increases towards smaller amplitudes. That is, many more δ Sct stars have their largest modes below 100 ppm rather than above 1000 ppm. They also found that no more than 50% of the stars within the δ Sct temperature range were variable, which implies that temperature alone is not the deciding factor for δ Sct pulsations, and that other factors, such as evolutionary state or surface gravity may also play a role in δ Sct variability.
In summary, the previous satellite surveys show several things. First, γ Dor candidates are relatively numerous. The relatively small number of bona fide γ Dor stars discovered with ground based observations was the result of selection effects due to their small amplitudes and their periods being near 1 day. Periods near 1 day are very difficult to discern from the ground due to aliasing and transparency variations. Second, hybrid stars are common. Finally, the large number of modes seen in some stars (Poretti et al. 2009; Garcia et al. 2009; Chapellier 2011) shows that higher modes are present at low amplitudes. We collected Guest Observer data from quarters 1 through 17 of a large sample of previously unobserved stars that were mostly fainter than magnitude 14.
Our goal was to discover candidate γ Dor, δ Sct, and hybrid stars and determine their T eff and log g distribution. We examined stars that were within and cooler than the ground based instability strip. In particular, we wanted to answer several questions. First, do the new candidate stars lie within the previously established ground-based instability strip boundaries? Second, what is the magnitude limit of Kepler's ability to detect variable star candidates? Finally, what is the relative frequency of γ Dor, δ Sct, and hybrid stars at faint magnitudes and how does it compare to other observations involving brighter stars and/or previously known candidates?
The rest of the paper is organized as follows. We describe our Kepler dataset in more detail in Section 2. Section 3 provides an overview of our frequency analysis. We discuss the frequency spectra of our target stars in Section 4 and we summarize our findings in Section 5.
Data
The Kepler spacecraft monitors the brightness variations of about 150,000 stars in a 10 5 square degree field between Cygnus and Lyra. Brown et al. (2011) obtained multi-band photometry (griz, DD051, and JHK from the Two Micron All Sky Survey) for more than 4 million stars in the Kepler field. With these colors, T eff , log g, visual absorption (A v ), metallicity, and radius were derived. About 150,000 of these stars were selected for continuous monitoring by the Kepler spacecraft. The observations were obtained with a single filter whose effective wavelength is close to that of the Johnson R filter . The magnitudes from this bandpass are referred to as Kepler magnitudes (K p ) in the Kepler Input Catalog (KIC). The light curves were obtained in short cadence (1 minute (Gilliland 2010) ) or long cadence (30 minutes (Jenkins et al. 2010) ). Each quarter, the stars monitored can change as the Kepler planet search team refines their target selection and new objects are added by participants in the Kepler Guest Observer program. All Kepler stars are given a unique identification (KIC number), which we use in this paper.
In our study, we select stars whose KIC parameters imply a location in or near the δ Sct and γ Dor instability strips, that is, late A to mid F spectral types. Our Guest Observer (GO) sample was limited on the bright side by all the stars brighter than 14.0 being reserved for observations by others (especially the planet transit mission). The faintness limit and contamination factor were set to keep the number of stars requested at a manageable level (a few thousand). The effective temperature range is 8200 > T eff > 6200 K, and the log g range is 3.8 to 4.5. We chose a wider range of T eff and log g than has been seen in the ground-based instability strip to account for the ±250 K effective temperature and ±0.25 dex log g measurement uncertainties (Molenda-Zakowicz et al. 2011; Uytterhoeven et al. 2011) . We also wanted to ensure that we considered stars outside the ground-based instability strip, especially on the cool side in order to confirm that the red edge of the instability strip is not the result of ground-based sensitivity limits. Our selection criteria, coupled with the brighter stars (< magnitude 14) near 8000 K being observed by others, resulted in relatively few stars in our sample near the δ Sct blue edge, as shown in Figure 1 . As a result, we expect a significant fraction of our stars will be nonvariable, because they lie outside the ground-based instability strip, which we initially assume to apply to the space-based data.
In the end, we observed 2768 stars with Kepler as part of the GO program. Pinsonneault et al. (2012) showed that the KIC temperatures are actually about 200 K higher than believed, and we applied this shift to select the star sample in Cycle 4 (Quarter 13-Quarter 17). Our sample stars are shown in Figure 1 , along with the ground-based instability strips. The stars of Cycle 2 and 3 were selected based on limiting magnitude (mag < 15.5) and contamination factor cutoff (< 10 −3 for Cycle 2 and < 10 −2 for Cycle 3) . The stars from Cycle 4 had a higher contamination factor limit (< 0.05) and in addition showed variability in sequences of full-frame images taken in Cycle 0 (Kinemuchi et al. 2011) . With few exceptions, we chose no stars brighter than magnitude K p < 14.0 or fainter than 16.0 (the few exceptions will be discussed separately). Almost all of the stars lie between K p = 14.0 and 15.5 (see Figure 2 for a magnitude distribution). The T eff and log g values were mostly derived from photometry for all of our program stars, and hence the observational error bars are relatively large (±250 K and ±0.25 dex for T eff and log g, respectively) (Molenda-Zakowicz et al. 2011; Uytterhoeven et al. 2011 ).
In addition to the Cycle 2 through 4 data, we obtained Cycle 1 observations of 14 stars that were known to be variables or have T eff and log g consistent with γ Dor or δ Sct pulsations. Nine of these stars were selected to lie within the ground-based hybrid temperature range of 6900 K to 7350 K and have magnitudes between 14 and 15, while the other five stars were variables selected from the All-Sky Automated Survey (ASAS; Pigulski et al. (2010) ) and had color indices consistent with being a δ Sct or γ Dor star. The δ Sct, γ Dor, hybrid, and eclipsing binary stars from this 14 star sample will be counted towards the total number of stars, but they will not be included in our discussion of the instability strip location.
The majority of the observations were made in long cadence (∼ 30 minute integrations per observation), although some early (Quarter 2 and 4) observations were made in short-cadence mode (∼ 1 minute integrations per observation). The bias towards long cadence data in our observations may affect our ability to determine the periods of δ Sct stars with frequencies above the Nyquist limit. However, the observations of 14 stars in Quarters 2 and 4 (Cycle 1) in both long and short cadence mode demonstrated that the δ Sct stars were easily detectable in long cadence mode (see also Balona and Dziembowski 2011) . Also, Murphy et al. (2013) show that it is possible to determine the correct super-Nyquist frequencies from long-cadence Kepler data. Once we determine that a star shows variability, the delta Scuti nature can be confirmed.
Frequency Analysis
We analyzed the data from the 2768 stars in a consistent manner. The data were taken from the Mikulski Archive for Space Telescopes (MAST) 1 database and we analyzed the PDCSAP FLUX corrected light curve files. These light curves have systematic error sources from the telescope and spacecraft removed (Thompson & Fraquelli 2012) . We first analyzed the light curves of the stars with tested software written by J. Jackiewicz (McNamara et al. 2012) . This software processes the light curves by removing bad data points (infinities and points more than three sigma away from neighboring points), converts from Kepler flux (electrons/sec) to parts per million (ppm) for each light curve using the formula f (t) = 10 6 ((F K /y) − 1) (where y is the mean of the entire light curve or a low-order polynomial fit to the light curve, depending on artifacts that are present in the light curve), performs a fast Fourier transform (FFT) on the light curve and plots the resulting power spectra on one page for ease of analysis. The results were visually inspected by at least two of the authors of this paper for variability. In addition, we analyzed the light curves with a locally created program that removed bad data points, converted from Kepler flux (electrons/sec) to parts per million (ppm) for each light curve, and performed a discrete FT (Deeming 1975) . The results from the two methods were equivalent. We analyzed each quarter of data separately as well as all the quarters in one data set. This allowed us to be sure the variations were indeed from our target star and not from another star sharing the same pixels in one orientation of Kepler (which we found in a few cases). We did not perform any special stitching of data sets from one quarter to the next, since we are only interested in determining whether a star was variable and what type of variable star it is. We are less interested -for now -in the precise frequency or amplitude determinations, which would require care in how the light curves from each quarter are "stitched" together.
Our analysis of the light curves and resultant FTs revealed that 1237 of the 2768 stars did not show significant light variability at the 30 µmag (or 30 ppm) amplitude level. The KIC numbers of these stars are listed in Table 1 . The remaining 1531 stars show light curve variability of some sort. We discuss the variable stars further in the following subsections by type. We followed the criteria of Grigahcéne et al. (2010) and Uytterhoeven et al. (2011) in that we required stars to have at least three frequencies that are not obvious harmonics or combination peaks of each other (the exception is the HADS group; see below) to be classified as a γ Dor, δ Sct, or hybrid star candidate. We specifically excluded harmonic frequencies and frequencies below about 0.2 d −1 from consideration. The former peaks are not independent modes and periods over 5 days would almost certainly be due to rotation or binary motion. To do this, we visually examined the light curve, the FT, and examined the frequencies of the larger peaks in the FT. We have further criteria for accepting a star as a hybrid candidate, as discussed in the next section. We generally followed for the criteria for eclipsing binaries and rotating, spotted stars and these criteria are similar to that of Uytterhoeven et al. (2011) . We also used the classification scheme of wherever possible to make the comparison of our results to theirs easier.
Discussion of Variable Stars
The study considered three types of γ Dor/δ Sct variables. The first two types are γ Dor and δ Sct stars. In addition, some stars show both types of pulsation behavior simultaneously and are called hybrid stars. We classify a star as hybrid if it satisfies the following three criteria (see Grigahcéne et al. (2010) and Uytterhoeven et al. (2011) ): 1) frequencies are detected both in the δ Sct (> 5d −1 or > 58µHz) and gamma Doradus (< 5d −1 or < 58µHz) frequency regimes; 2) the amplitudes in the two regimes are roughly comparable (within a factor of 7); and 3) at least two frequencies (that are not obvious harmonics or combination frequencies) are found in each regime with amplitudes greater than 40 ppm. The T eff and log g range for these stars also encompasses some other objects that show light curve variability. Contact eclipsing binary stars, especially W Ursae Majoris (W UMa) stars (contact binaries with both stars being typically early F spectral types) also fall into the hybrid star parameter space. We also found several detached eclipsing binaries and other types of binary star systems that will be discussed in more detail later.
Stars with rotationally modulated starspots can also lie in the same part of the T eff and log g range as δ Sct, γ Dor, and hybrid stars. The spots can induce a near monotonic behavior or can show traveling wave patterns. The spots can also come and go in these stars, so the light curves can sometimes be irregularly modulated. Since most main-sequence stars in the δ Sct/γ Dor region are fairly rapid rotators (50 km s −1 < v sin i < 200 km s −1 ), we expect the rotation periods to be between 0.5 and 2 days. Because the rotation frequency range overlaps the γ Dor pulsation frequency range, we require at least two frequencies (that are not obvious harmonics or combination frequencies) with sharp peaks before we can classify a star as being a γ Dor candidate. Our experience is that many rotating stars tend to show an indistinct cluster of low frequency peaks (the ROT category), although sometimes there are one (SPOTV) or two (SPOTM) fairly distinct peaks present; see the Rotationally Variable stars section for a description. When two peaks are present in a SPOTM star, one peak is the harmonic (twice the frequency) of the first due to the Note. - Table 1 is published in its entirety in the electronic edition of the Astronomical Journal. A portion is shown here for guidance regarding its form and content.
non-sinusoidal pulse shape. The large number of possible mechanisms for light curve variability led us to create several categories of stars based on the morphology of the light curve, and we borrowed several of the categories from Balona (2011) . In some cases, the light curve morphology is indicative of specific physical behavior, but in other cases the physical behavior cannot be uniquely determined. We list the types of stars and the number found in Table 2 . We discuss representative members of each group below.
γ Dor Star Candidates
We detected 6 γ Dor candidate stars in our limited sample of 14 stars from Quarters 2 and 4, and another 201 candidate γ Dor stars in the larger sample, for a total of 207 stars. This is 13.4% of the variable stars. The γ Dor stars are identified in Table 3 by KIC number, Kepler magnitude K p , T eff , log g, and category. The T eff values have been adjusted upward by 200 K from the KIC catalog to account for the systematic temperature offset described by Pinsonneault et al. (2012) . We have three categories, first described by Balona (2011) . They are: ASYM, where the amplitude of the beat pattern above the mean level is considerably greater (about 2 times) than the amplitude below the mean level; the SYM category is similar to ASYM except that the excursions above and below the mean are nearly symmetric; and the MULT class shows a multitude of relatively low amplitude modes. We show three examples of our discoveries in Figure 3 , with the light curve for a representative quarter in the left panel and the resultant FT in the right panel. KIC6128330 is a typical ASYM star whose maximum excursions about the mean are about three times the minimum excursions. KIC7191683 is a SYM star and the closely spaced frequencies in the FT result in a strong beat pattern in the light curve. Finally, KIC6210324 is a MULT star that has numerous FT peaks between 0.25 and 5 c d −1 . Our discoveries have frequency patterns ranging from simple patterns of a few modes to complicated FTs that indicate rich pulsators that will be promising for asteroseismology. Although the typical period range for γ Dor pulsations is 0.33 to 3 days, we saw some stars with multi-periodic pulsations longer than 3 days that looked identical to shorter period stars that we identify as γ Dor candidates. All of these stars were in our MULT category and none had periods longer than 4 days. While some of these candidates may indeed be γ Dor stars, some may also have rotating spots present, either along with pulsations or instead of pulsations. These stars deserve further scrutiny.
We plot our γ Dor (plus δ Sct and hybrid) stars on a T eff , log g diagram in Figure 4 . Most of our γ Dor stars lie on the cool side of the ground-based instability strip, although many lie within the strip as well. Some γ Dor stars are hotter than the γ Dor instability region, but all of these lie within the δ Sct instability region. This behavior was also seen by Figure  4) and Uytterhoeven et al. (2011, their Figure 10b ). We examined the amplitude distribution of our discoveries and find that the majority of them have peak mode amplitudes of 100 to 500 ppm, although significant numbers are found with amplitudes up to 10 4 ppm (0.01 mag). -Location of the γ Dor, δ Sct, and hybrid star candidates from our sample in the T eff , log g diagram. The ground-based δ Sct (thick dotted lines) and γ Dor (thin dashed lines) instability strips are indicated, along with the zero-age main sequence (solid line). The γ Dor star candidates are blue "+" signs, δ Sct star candidates are black "x" signs, high-amplitude δ Sct (HADS) star candidates are red "*" signs, and hybrid star candidates are green squares. There are no variable stars hotter than the δ Sct blue edge, and there are relatively few γ Dor star candidates hotter than the γ Dor blue edge.
δ Sct Star Candidates
In our study, we find 81 candidate δ Sct stars (and 3 more candidates in our limited sample of 14 stars, for a total of 84 candidate stars, or 5.4% of the variable stars). The δ Sct candidate stars are identified in Table 4 by KIC number, Kepler magnitude K p , T eff , log g, and category. We use three classifications of δ Sct stars here. HADS stands for High Amplitude δ Sct Stars. Many of these are monoperiodic, but the short (< 6 hour) period of the dominant peak implies that the dominant peak cannot be binary orbital period or rotation period due to the impossibly high velocities (but see the discussion below). The next class is MULT, which covers the objects with a rich spectrum of pulsation modes. Stars that do not fall in either of these two categories are called "other". We show three examples of our discoveries in Figure 5 , with the light curve for a representative quarter in the left panel and the resultant FT in the right panel. KIC2581626 is a multiperiodic HADS whose closely spaced modes leads to strong beating in the light curve. Second, KIC 5707205 is a MULT star that has several bands between 8 and 18 c d −1 . Finally, KIC 6304420 is in the "other" category. There are two dominant frequency bands that result in a strongly modulated light curve. Our discoveries have frequency patterns ranging from simple patterns of a few modes to complicated FTs that indicate rich pulsators that will be promising for asteroseismology.
We plot our δ Sct star candidates on a T eff , log g diagram in Figure 4 . Most of our δ Sct star candidates lie on the cool side of the ground-based δ Sct instability strip, although many lie within the strip as well. We found far more cool δ Sct star candidates than was seen by Balona and Dziembowski (2011, their Figure 1) and Uytterhoeven et al. (2011, their Figure 10b ). Our HADS stars have many (40 of 47) stars that show a single dominant peak (typically between 4 and 6 c d −1 ), along with a small peak at half the frequency of the dominant peak and at least one harmonic peak. If the small peak (at half the frequency of the dominant peak) is the rotation frequency of a spotted star, then the implied rotation velocities are 150 to 250 km s −1 , which is physically plausible. We note that Balona (2011) also found that the dominant low frequency mode appears to be twice the rotation frequency. The remaining δ Sct star candidates would have a temperature distribution peaked between 6500 and 8000 K, which would be closer to that of Balona and Dziembowski (2011) and Uytterhoeven et al. (2011) . Spectroscopic observations of rotationally broadened absorption lines in our HADS candidates will be required to confirm this hypothesis.
We also examined the amplitude distribution of our discoveries and find a bimodal distribution. The multiperiodic stars comprise the entire sample with amplitudes below 10 4 ppm (0.01 mag) and only one star has an amplitude greater than this. By our definition, the HADS stars have amplitudes greater than 10 4 ppm (0.01 mag) and there are 42 of these (half of our discoveries), while 9 stars have amplitudes greater than 10 5 ppm (0.1 mag). If we compare our amplitude distribution to Balona and Dziembowski (2011) , we find a dearth of pulsators with amplitudes below 1000 ppm. It is possible that short cadence data might find additional low amplitude and/or short period δ Sct stars. We note, however, that our sample (see Figure 1 ) contains relatively few stars between 7000 and 8000 K below magnitude 14 (for our contamination factor of < 0.05), suggesting that there just are not any more hot stars available, probably because these stars are far enough away that they lie between spiral arms in our Galaxy (see discussion in Section 4.6). Note. - Table 3 is published in its entirety in the electronic edition of the Astronomical Journal. A portion is shown here for guidance regarding its form and content. "Ampl. high" and "Freq. high" refer to the amplitude and frequency of the highest amplitude mode in the FT. The T eff and log g values are rounded from the Kepler input catalog. Note. -"Ampl. high" and "Freq. high" refer to the amplitude and frequency of the highest amplitude mode in the FT. The T eff and log g values are rounded from the Kepler input catalog.
Hybrid Star Candidates
We discovered one hybrid star candidate in our limited sample of 14 objects and only 31 hybrid candidates in our larger sample. Thus, the hybrid stars constitute 2.1% of the variable star candidates. We use three classifications: γ Dor-dominated FTs, δ Sct-dominated FTs, and ones where the γ Dor and δ Sct amplitudes are within a factor of three of each other and are placed in the "equal" bin. The hybrid star candidates are identified in Table 5 by KIC number, Kepler magnitude K p , T eff , log g, and category. We show three of the hybrid stars from our limited data sample in Figure 6 , in two columns. KIC5561007 is representative of our γ Dor-dominated hybrid star candidates, while KIC3657237 is one of the few δ Sct-dominated hybrid star candidates. KIC2855026 has prominent peaks from 1 to 20 c d −1 and is in the"equal" amplitude category. We plot our hybrid star candidate discoveries on a T eff , log g diagram in Figure 4 . Most of our hybrid star candidates lie within the ground-based δ Sct instability strip, although one-third lie on the cool side of the instability strip. This is in marked contrast to the γ Dor and δ Sct stars. This behavior was also seen by Uytterhoeven et al. (2011, Figure 10b ). In addition, the amplitude distribution of our hybrid stars shows that almost all have peak mode amplitudes below 3000 ppm in both the δ Sct and γ Dor range. The relatively low mode amplitude works against our being able to detect faint (fainter than magnitude 15) hybrid stars.
We note that Bouabid et al. (2013) showed that some stars whose frequency distribution would lead to a hybrid classification could in fact be rapidly rotating γ Dor stars whose g-modes have been shifted to higher frequencies. Multi-color photometry and/or spectroscopic observations would be needed to determine the p− or g−mode nature of the modes and confirm whether a hybrid star candidate of ours is truly a hybrid star. Note. -"γ Dor Ampl." and "γ Dor Freq." refer to the amplitude and frequency of the highest amplitude mode in the γ Dor region (< 5 d −1 ) of the FT, while "δ Sct Ampl." and "δ Sct Freq." refer to the amplitude and frequency of the highest amplitude mode in the δ Sct region (> 5 d −1 ) of the FT. The T eff and log g values are rounded from the Kepler input catalog.
Binary Stars
We find 73 binary stars in our sample (and 3 more in our 14 star sample from Q2 and Q4), which is 4.9% of our variable star sample. The binary stars are identified in Table 6 by KIC number, Kepler magnitude K p , T eff , log g, category, and orbital period (in days). Some of the stars show clear eclipses, although many show ellipsoidal variations that indicate two distorted stars seen from different positions as they orbit each other, to partially eclipsing distorted stars. We classified these stars into four categories (Balona 2011) , with unphased light curve examples shown in Figure 7 . The "EA" stars are detached binaries that show obvious eclipses, but no ellipsoidal effects, as shown by KIC8690001 in panel 1, which also obviously has an eccentric orbit. The orbital periods range from 1.3 to 24.1 days. The"EB" stars are contact (or ellipsoidal) eclipsing binaries, such as KIC2161023 in panel 2. Many of them have periods of less than 1 day, making them likely W UMa stars. The longest period for any of these is 3.72 days, so they are clearly very tight binaries (semimajor axis < 10 7 km). These are binary stars in eccentric orbits where the stars become tidally distorted near periastron passage, causing a sudden rise in the light curve. The three stars have periods of 9.5, 12, and 23 days. KIC6963717 is the heartbeat star illustrated in the third panel. There are four stars labeled "transit" that have irregular light curves (due to starspots or rotation) punctuated by narrow eclipses, as shown by KIC7599004 in the bottom panel. The periods between the minima range from 4.9 hr to 5.5 d. We are not claiming that they are transits by dark objects, but we believe they are binary objects of some sort. We compared our list of binary stars to the Kepler binary star database (current as of 3/31/2014) and found that 44 of our stars are not in this list. We highlight the new discoveries in boldface text in Table 6 . To the extent that the KIC photometric T eff and log g values have meaning for binary stars, they are uniformly distributed in T eff , while the log g value increases with decreasing T eff . We refer the reader to Gaulme and Guzik (2014) , who performed a more detailed analysis of these stars. Fig. 7 .-Unphased light curves for four representative binary stars. KIC8690001 (top row) is an example of an EA (detached binary) star, KIC2161623 (second row) is an EB (ellipsoidal eclipsing binary) star, KIC6963171 is a "heartbeat" star with tidal distortion near periastron passage causing the sharp rises at 3, 27, 50, and 73 days, and KIC7599004 is an example of a "transit" star with low amplitude eclipses. Note. -KIC numbers in boldface are binary systems discovered in this study. The T eff and log g values are rounded from the Kepler input catalog.
Rotating Stars
This class has stars that show starspots moving with rotation, and other sources of longterm frequency modulation. The rotating stars are identified in Table 7 by KIC number, Kepler magnitude K p , T eff , log g, and category. It is the single biggest class of variable stars in our sample, with 1132 members, or 74.0% of the variable stars we found. The large number of rotationally modulated stars is a reflection of the cooler stars in our sample. We show three representative examples in Figure 8 . The SPOTM category (represented by KIC3545661) shows a clear beat pattern (the light curve in Figure 8 is not long enough to fully show the beat cycle) and two dominant peaks in the FT. The modulated light curves are likely due to multiple spots rotating in and out of view. The SPOTV category (represented by KIC4276984) has a single dominant peak in the FT and shows a repeating light curve that can be explained by a single spot rotating in and out of view. The ROT category shows low frequency (typically < 1 c d −1 ) power in the FT and a modulated light curve (KIC3248536 is an example), but no clear peaks in the FT like the SPOTM and SPOTV stars. Their variations may be due to rotation, but if so, the spots are not stable for more than a few rotation periods. Finally there are a number of stars that show low frequency variability, but with no clear period in the light curve or the FT. We labeled such stars as VAR, but we cannot ascribe an obvious physical mechanism to the variations. We show the distribution of our rotating stars in a T eff , log g diagram in Figure 9 . As seen in Figure 9 , almost all of these objects are cooler than the red edge of the γ Dor instability strip. The cool effective temperatures are consistent with rotation, since this implies the presence of deep convection zones that would produce strong magnetic activity cycles. We note that a few stars are within (or are even hotter) than the δ Sct instability strip. Balona (2013) discusses instances of such stars in his sample. Our sample of nine stars with clearly identifiable peaks has properties similar to those of Balona (2013) in that two of the nine (22%) have the harmonic peak as the highest amplitude (Balona 2013 has 25%) . Eight of our nine stars have implied rotational velocities (based on the fundamental mode frequency and KIC radius values) between 20 and 265 km/s. One star has a rotation velocity of 1.8 km/s; this could be a horizontal branch star. Given our small number of stars, the distribution is similar to Figure 8 in Balona (2013) . Thus, our nine stars are also likely to be A-type stars with some sort of rotating feature, such as starspots. Fig. 9. -Location of the rotating, spotted stars from our sample in the T eff , log g diagram. The ground based delta Scuti (thick dotted lines) and γ Dor (thin dashed lines) instability strips are indicated, along with the zero-age main sequence (solid line). These stars are almost all cooler than the instability strips, as one would expect, since stellar activity (spots) become more prevelant with cooler T eff values (and deeper envelope convection zones). The cutoffs at 6200 K and and in log g are observational selection effects of our sample. Table 7 is published in its entirety in the electronic edition of the Astronomical Journal. A portion is shown here for guidance regarding its form and content. The T eff and log g values are rounded from the Kepler input catalog.
4.6. Comparison of γ Dor, δ Sct, and hybrid candidate star discovery rates
In this section we discuss the discovery rate of our pulsating stars, comprised of γ Dor, δ Sct, and hybrid star candidates. Our γ Dor candidate discovery rate (≡ γ Dor stars/pulsating stars) is about 64%, the δ Sct candidate star discovery rate is 26%, and hybrid star candidates comprise the remaining 10%. The magnitude distribution of our γ Dor stars has a peak at magnitude 14.3 and only 18 stars are fainter than magnitude 15 (see Figure 10 ). This magnitude distribution is similar to the magnitude distribution of the entire sample, however. The magnitude distribution of our δ Sct candidate stars is essentially flat between magnitude 14.0 and 14.8 (see Figure 10) , while only 7 are magnitude 15 or fainter (all of these are HADS stars). There is also a dearth of faint hybrid stars in our sample. We find that 22 of the 32 hybrid stars lie between magnitudes 14.0 and 14.5 (see Figure 10 ), plus one bright star at magnitude 10.3. These numbers imply that we are seeing selection effect behavior, as we discuss more shortly.
One selection effect issue already mentioned is that almost half of our δ Sct star candidates are HADS stars, so we probably are not discovering all of the low amplitude candidates. This would be exacerbated if many of these stars have periods less than 2 hours; the undersampling of the light curve with long-cadence data would reduce the inferred pulsation amplitude. Given the faintness of our stars, low amplitude modes -especially if they are undersampled -may well have their observed amplitudes reduced to below the detection limit of Kepler. We also examined the T eff distribution of our target stars, and the bulk of our stars (see Figure 2 ) lie between 6200 and 7000 K, which is quite a bit cooler than the Uytterhoeven et al. (2011) study, where most stars lie between 6500 and 8400 K and Balona and Dziembowski (2011; 6600 to 8900 K) and 6300 to 7200 K). The cooler temperature stars in our sample would bias us towards detecting γ Dor stars rather than δ Sct or hybrid stars.
Finally, we examined the possibility that the falloff with magnitude is due to the fainter stars being far enough away to lie between spiral arms in our Galaxy, where we would expect fewer stars. We considered stars with luminosities between 2L (cool γ Dor) and 10L (hot δ Sct). The distance modulus lies between 10.91 and 12.66 magnitudes (NGC 6791 has a distance modulus of 13.36 mag). Brunthaler et al. (2011) present a schematic map of our Galaxy (see their Figure 2 ). If we overlay our implied distances (1.5 to 3.4 kpc), they may lie in a space between spiral arms, whereas NGC 6791 (4.7 kpc) lies in the next arm out. Thus, it is possible that the relative numbers of variable stars is being affected by the different sample volumes for the more luminous versus less luminous stars between spiral arms. The γ Dor stars, being less luminous, would be more likely to lie within our spiral arm, where there are more stars. On the other hand the more luminous δ Sct stars in our sample may be far enough away to lie in the interarm space where there are fewer stars. This combination of effects appears to make it less likely to discover faint, low amplitude δ Sct and hybrid stars, and would explain the relative lack of these stars in our sample. 
Summary
In this study, we examined the light curves of 2768 stars, mostly between magnitudes 14 and 15, that were selected with temperatures between 6200 and 8200 K, placing them in or near the known γ Dor and δ Sct instability strips. We found 1531 stars that exhibited some sort of variability in their light curves, of which 207 are γ Dor candidate stars, 84 are δ Sct candidate stars, and 32 are hybrid candidate stars. The temperature distribution of our γ Dor, δ Sct, and hybrid stars is similar to that of ), Balona & Dziembowski (2011 and Uytterhoeven et al. (2011) . Almost all of our γ Dor candidates lie between 6100 and 7500 K, which is similar to the values of , but cooler than that of Uytterhoeven et al. (2011) . Our sample has more stars below the red edge of the ground based instability strip (∼ 50%) than the other two studies, which is the result of the effective temperature distribution of our sample. Our hybrid star candidates are scattered nearly uniformly from 6100 to 8000 K, and this is consistent with Uytterhoeven et al. (2011) , except that their temperature range is 6600 to 8200 K. Finally, our δ Sct candidate sample has far more cool stars (below about 6700 K) than Balona & Dziembowski (2011) or Uytterhoeven et al. (2011) , but if we remove the our HADS candidates (recall that these may well be rotating, spotted stars), then many of our δ Sct candidates lie in or near the ground based δ Sct instability strip. Guzik et al. (2013 Guzik et al. ( , 2014 found a few constant (no FT peaks greater than 20 ppm) stars within the ground-based instability strips as well.
We also found 76 binary systems and 1132 stars with low frequency variations that we attribute to rotation or some other phenomenon. We note that nine of the rotating stars have T eff values over 8000K and have properties similar to the ones discussed by Balona (2013) . We compared the relative detection rates of γ Dor, δ Sct, and hybrid star candidates and find that our sample is dominated by γ Dor candidates, at 64%. We also note that many of our δ Sct star candidates are HADS stars, which are easier to detect due to their large amplitudes and longer periods than the average δ Sct star. Short cadence data might help detect more δ Sct stars. We found 323 γ Dor, δ Sct, and hybrid stars, but in all three cases the number of discoveries falls off rapidly at a magnitude fainter than 15.0, implying that selection effects are limiting the number of faint stars we can discover. One possibility is that the fainter stars are far enough away to lie between spiral arms in our Galaxy, where there would be fewer stars.
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